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Abstract

The occurrence and development mechanism of the hail weather process that occurred in Alar City,
Xinjiang Production and Construction Corps on September 4t, 2015 were analyzed based on the
routine data, sounding data, NCEP/NCAR 1° x 1° reanalysis data and new-generation weather radar
data from the regional automatic weather station. The following results show: 1) The split short-
waves from the southern West Siberian Cold Trough were the primary contributing factors to the
production of the local hail weather in western Tarim Basin, Xinjiang. 2) The short-term local heavy
precipitation was caused by a combined action of the synoptic scale system with multiple small and
mesoscale systems. The interaction between the disturbance of the upper-level shortwave and low-
er-level southwesterly flow, facilitated the generation of mesoscales and smaller, and resulted in lo-
cal heavy precipitation and hailstorm in this region. 3) The headwind region might be used as an in-
dex for identification of the core area of heavy precipitation; there was a clear corresponding rela-
tionship between the headwine region and the strong echo center. (4) The strong center and maxi-
mum gradient area of the radar reflectivity factor are of indicative significance to the forecast of the
hailing location. When a strong echo center > 50 dBZ reached 8 - 9 km long and the echo height
reached 10 km, an obvious hail cloud structure would have been formed.
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Figure 1. (a) The circulation features in 500 hpa at 20:00 on 3th; (b) The circulation features in 500 hpa at 20:00 on 4th
1.(a) 2015 £ 9 A 3 H 20 B 500 hpa XS & ; (b) 2015 £ 9 A 4 H 20 Bt 500 hpa XRS5 E
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Figure 2. (a) Skew-T/LogP by the Fourth Regiment of the First Division of Xinjiang Production and Construction Corps at
14:00 on September 4th, 2015; (b) Skew-T/LogP by the Fourth Regiment of the First Division of Xinjiang Production and
Construction Corps at 20:00 on September 4th, 2015

& 2. (a) 2015 £ 9 B 4 B 14 B §i3E R H$— MU HE B 1R Bl (skew-T/LogP); (b) 2015 5£ 9 B 4 H 20 BfFERHE—
IHPY # B4R B (skew-T/LogP)

Table 1. Physical parameters of sounding in hailfall area of the Fourth Regiment of the First Division of Xinjiang Production
and Construction Corps at 08:00-20:00 on September 4th, 2015
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Figure 3. (a) Echo intensity and profile by the Fourth Regiment of the First Division of Xinjiang Production and Construc-
tion Corps at 19:21 on September 4th, 2015; (b) Echo intensity and profile by the Fourth Regiment of the First Division of
Xinjiang Production and Construction Corps at 19:48 on September 4th, 2015

3.() 2015 F 9 A 4 H 19:21 #HhEEXFE— TN FFI B EE &HIE; (b) 2015 F 9 A 4 H 19:48 FiEEEHFE—I
7Y A B [ 38 5 B K B

SN AN, AEAR (AR R B RO (P 4): — Ui XIS BRI, B3R G, XX A
B R EEAR R, KRS E RS, HAERF AR, b W A EL — il DY P BRI 5Bk . UK
KA BRI, 390X DXCAT BLAE s B K oL XIS — A F bR . SUbRE, 2RI PXIX
988 [ B PR O AT B RO SR R

6. FREZHEFES T

eI 225 R Y 2 P R B 6 S5 i b S e 55 R DX RUEE = MR A . R FY-2G LA v 70
PER RIS (TBB) BURE, W A AR AR 48 S A1 55— i DY P A DR R R R AT 0T, W] DA 5 R
I B R RUEE 2= 1 R 8 AR A B X LR AR

DOI: 10.12677/ccrl.2019.86090 825 AAEAR I I i


https://doi.org/10.12677/ccrl.2019.86090

JARIME 45

Figure 4. Radial velocity diagram at 1.5°C by the Fourth Regiment of the First Division of Xinjiang Production and Con-
struction Corps at 19:20 on September 4th, 2015
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Figure 5. TBB evolution on FY-2E (a - d) satellite cloud image on September 4th, 2015 (unit:  °@3) At 16:00 on Septem-
ber 4th, (b) At 19:00 on September 4th, (c) At 20:00 on September 4th, (d) at 21:00 on September 4th
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